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1:^ alJil€r>ji, n HlJE ^j^o^j u)-sl- ^S.^^ 3.^ ^'y- el] 

^o] nfl, ^^ Ai^o^ :^El Afol^Cduty cycle)* ^^^l^cf. ^ it'^ofl ic|.^ s:] 

£ 4 
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1020030087990 %^ "^7^: 2004/2/13 

1- ^Hl*>fe e^l-ein ^1"^ ^ ol ell-el^> ^l'?^ sis.* ^til^Vfe vfl". ^VA^ ^s. 
{Amplifier circuits having output delay time capable of varying selectively according to a 
common mode voltage level and replica delay circuit with the amplifier circuit and 
internal clock generation circuit with the replica delay circuit} 

S. 2^ #El]7l#<^l vfl^ ^-^S SlS-Sq- v\]3.^ 'U^o] c-llo]E-l # 

J£ 3b^ S. 2<H1 ^12 ttl^-T-* ^^^]^ M-El-ifl^ £^<^lcf. 

£ 4^ ^ ^^^^ 'a^^l<^l<Hl ^A-fltrl M-El-vfl^ SlS.£olcf. 

£ 6a ^ £ 65^ -£ 4ofl S^]^ ;H12 #^7lS.-?-Ei #^S)^ #^ ^ij^o^ Bi-olDjs.o]c).. 

£ 7^ ^ ^^^^ 'a^Aic^io]] 4^ xfl^ ^v^5 tivs^l ^]s.^ 'a-¥-'y 
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1020030087990 #^ ^^>: 2004/2/13 

<io> ^ ^vt^o. ^^ofl ^^1, 5)5.1- <^l-§-t!: ^1^<H1 

<ii> ^tiv^^^ si^^ Aij:^ ^;^o^ ^^■■&}<^ n 

^. <^l£it!: sl^sl <^a^l^^i. #2fl7]#«^l it)-€- #^7l7> £ loll SAl^Cf. £ 1^ 

^V-S- ^#71(10)^ -^*> PMOS H^^liB]#(PMl, PM2). ^>-i- NMOS H^^l^B^l- 
(NMl. NM2), ^ NMOS H^^l^^iBl (NM3)1- ^7]^ ^o] ^a^^ ^^s^ y,}^ ^ 

^71(10)^ #^ -tl^COUDfi] "^^sVcf. ^, ^7] NMOS H^^liBl#(NMl, 

NM2)21 7llolHl-«^l ^^-l-dN. INB)ol ^7]-^ ^. iiJB (NOD)^^^] ^:£(0UT)7l- # 

^^7\7?}7] o^^^^ Ai^oi ^ficf. ^^], Sl^^ 3l-^<H]A-1 A]:<i 

<i2> ^v^, tiVi^l ^1^5^ ^^l^q- Dflas^ ^Hl-ei:?l:2l ^0]^ ^^<^]^^^ dlolE-]* ^ 
4=7=^1 ■S-7l*H ^^*>fe I/O ^B^JI^lol>^, «j-^ol A>^^cf. olsltb I/O «?lEi3|lo] 

^^^^ Al^V^ ^7l» O]^^ ^o] n])^ ^^^l-Cf. ^, C-llolE-171- Al^o] ^o. 

oil ^\7] C-flolE-l* ^^b:>^ Zl- ^^^^^lofl ;Hl^£l^ Cll 
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1020030087990 ^^ 'U^}: 2004/2/13 

S]S7> AV-g-^cf. ^'S- ^7] ^^(phase locked loop. ^M, PLL 

olBl- ^) ^l<a -^71 ^H(delay locked loop, ^]^, DLl<^]^ ^ Si^^. DLL 

^v^^Sl^fi] ^c^l7> i 20)1 i^l^cf. 

£ 2^ ^2fl7l^oll 4^ tfl-^ ^S.Si\- tiVH^] Dil2.e| ^^13] <g^oi c^lojEi # 

^ M-Hl-vfl^ ^s.:£o]T:f. £ 21- ^Jl^V^a. vfl-^ #^ ^S(20)fe #1^ 

^JKEXCLK)!- ^^^H ^^(INCLK3)1- ^^-^^tb^-. ^^]^]^] %^ S]^(30)^ °flS.el 

^ol(Dls.Al)s.-^El cflolE-lCDATA)* ^oM ^^^55]S(20)S-^Ei ^> 

71 vfl-?- ^31(INCLK3)<^1 ^7]t}<^ avs^l ^-^S. ^7] ifl^ ^ 

S(20)^ 71-^ S)s.(40). ^5.(50). e]#ein(replica) ^]9l ^5.(60). ^ ^ 
#71(70)* i^s>ji, >a-7l cflolE-l #^ 2)^(30)^ 2lS(31)s+ #^ ^el-o]iH(32) 

* i^tb^^. SE. ^7] ttl5E) ^^(50)^ ^El ^;^^(51)i4 ^^(52)1- 
^71 S1S.(52)^ m ^^^(53)S\. :^]2 ts^s) «-(54)l- 

<^7HlA^, ^7] e^l-el^l- ^1<?1S) 3.(60)^ ^7l c-iloiEl(DATA)7]- >^7l c-11o1e1 
(30)-l- ^:£^1 ^^S. #^£l^cll ^e^^ ^o^^ :^^c^ x]:^^. z|z.a^ 

51^ ^o] ^3}^^t}x:^^ jzaluf ^7] ^^^9} ^]<^s\S.(60)^ ^1^ a1:?}:o1 >^7l c-flolEl 
5.(30)^ ^1^ ^l^sf ^^^^1 'a^l^VS^ ^7l ell-elT'l- ^1^S]^(60)«- ^^^^V^ "11^ 
"a^lcf. ol-E^-A-l ^V7l El^el^l- ^1^2] ^(60)^1 ^1<^ Al:^V^ ^7l c-HojEl #^S1S.(30) 
fil ;^1^ Al^oJi cflsf) iL^>i- ^fecf. n ^4 >a-7] ^>^<SSls.(20)<Hl s]n ^^^^^l^ ^ 
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7] #^ ^^(INCLK3)^ ^^J^l ^M.^ ol^ofls. .^7] ii)-^ ^^(EXCLK)<^1 ^ 

^7l£];^l ^ji iS-^ (offset)^ 7>^l7ll ^cf. 

<15> ^Sflo^ ^>^,8^S.«HMi^ vfl-^ ^^^^ ^^*]-7l ^tfl. ^S. 

2] ^1<?1A1^ S^^^i-^ i^ef^ A>-g-2^ojcf. oil- £ 3a ^ 3E 35* ^j1*>c^ ^ 

<16> £ 3a^ £ 2«H] iEA]^ a^sl-^l- ^V/^l^] M-Ej-vfl^ S^olJl, £ 3b^ £ 2<^] Sa]^ 

<i7> £ 3a» ^7] 41 ^^^(53)^ «13J1#(81~83)^ i^*>:il, :£ 3bl- ^JLt} 

^. ^7] ;(|12 ttl3il^(54)^ tH^l-(91~93)^ i^tlrCf. <^ 71011^1, ^7] ti^sil #(81-83)3}- ^ 
7] Hsll-(91~93)^ ^^^^S. ^^^V slS-S. ^^^gi:^. 

<18> ^7] 42 tH3Jl^(54)S} >S-7l iH3i11-(91~93) ^H^Hlfe ?fl2flAlBll-(Cl~C3 
^ C4~C6)ol <?!4€cf. ^7] ?l)2|lAlEi#(ci~C3)^ ^7l B^sioi)^ 4:^ ^] 

7^ -i-ov ;^l<^Al7^^ #^3>J1, ^7] 7fli^A]E-11:(C4~C6)^ wl5Jl(92)S} a] 

^> ^l^A]?^ Wn^^. ^7M^^, ^7] 7fl2llAlEll:(ci~C6)Sl ^^-§-^011 tc)-e)- >a-7] ;^I12 

<19> ^^715!]- ^o], ^EflSl ^^>S5)S(20)fe ^7] #1^ His] S\S.i52)4 ^W]^ 

^ ?114AlE-1-i-(Cl~C6)S} ^^-^-^^ 7}^X\^ xJi\^ ^S(INCLK3)^ 
^>^t:f. ZLelM-, ^7]9\. ^sflo} «J-<i]oflAi^ c^-^jz). ^ 7^ ^;*ll^l-ol ojc}. 
<20> ^ ^l^Al^V^ cflJ^^Ml 2,^t}7] ^7] tH3il 2)5.(52)^ t^^^^ 
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o\ ^t}7} # ;^-f ^7] S1S.(52)^ ^ ^€-§-^* ^fe ^«l«fl<^> 

^ #^ ^S(INCLKl)^ ^l^^l^ SiJl ^ nfl^ofl Al:£ 

(INCLK3)^ -2-iE>^* ^JEsMl 2:^^1-71 <H^^ ^^l^o] 9X^. 

<2i> tb^, i sh^ ^o], 4^o] 7fl2l)AlE-1l-(Cl~C6)ol ^7] 5]s.(52)^ ^12 tH^l 

^(54)<^] S.^^ ^-f , ^71 >112 «13S1-^(54)<^1A-1 xfl-f- ^^(INCLK3)2^ a> 

y] 41 ^^^(53)^^^] ^n^^ ^J:(INCLK2)sq- ^7l ;*112 wl5Jl^(54)^^Ei 

#^ ^^(INCLK3)2l ^E] A].o]5ol A^S. ^5}^l7ll 5]^ ^^l^o] ojc^ 

<22> ^ ^t^o] ol^ji7^>^>^ 7]^^ ^^Ife. ^-i- 2.^(common mode) 5fl'i«^] #^ 
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<27> ^V7l a Cf^ 7l#2^ Jl).;^!!- ^A^*].7] ^ ^tgo]] n:).s i^l 

#^ ^^^J^S<^1 Xl^H^i, ^I'Ssls, ttl3^ sis, e^l^Bl^V ^1<?!2]5.. ^]o]^s. ^^571, ^ 

ell-Bl^> ^l<iS5lS.^ #^ ^« ;H12 A];^ ^ov ^l<aAl5!^ 7l^ #^ Al 
^^^171^ iZ]:^ A]:^6|) cfl^ tfl:^ Aij^Sl = ^ofl ;t|l<HAi:^s.^ 
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<28> ^ ^tg3i). ^ ^tgo^ ^2l->a-S] O]^ ^ ^ ^tgo^ ^X\6\] o^^H ^^JSl^ 

*1 o]^^}7] ^SflAife ^ ^i^o^ W>^^^V ^Ale^ll- o^lAl^V^ £^ ^ jj^fl^ tfl 

<29> ol^>, ^-^tb ^ ^^^^ tiV^^tb ^^1^1* ^^^^S.>H. ^ ^^^^ 

^ H^<H1 ^S:^^^ ^^S^^. 

<30> £ 4^ ^ '^^^]^]<=]] ^^(100)* ^^^] M-Efifl^ i^SiEojcf. £. 4 

* ^^s^l-ig, S)S(IOO)^ ^11 #^7l(101)2f ^12 f^#7l(102)» i^^cf. ^7] ^] 

1 ^^7l(101)fe f^^7l(110)Sil- S.^ ^1<HSIS(120)» i^^Cf. ^7] ^^71 

(110)^ ^Jl-i-dNS, INSB)S1 ^<a- 511^*^ Hlii7€r>j7, ZL wlJH vfl^ aI^s. 

(VO, VOB)* 

<3i> ^7] ^^71(110)^ ;^iU-l-(Rl~R3):B)- NMOS H^^]:iEil-(Nl~N3)^ i^tJ-cf. ^ 

7] ^i*J-(Rl)^ tfl-?-^<a-(VDD)5j|- ;^ll i^=(NDl) ^Hofl o!^s|Jl, ^7] ^■^«j-(R2)^ ^7] ^ 
^(NDl)sq- ^12 2r.^(ND2) A>olofl c^^^cf. ^7] ^-I^^CRS)^ ^7] ii=(NDl)sq- ;«113 
^(ND3) A>oloil <g^^cf. ^7] NMOS H^^l^Ei(Nl)^ ^7] ^^2 ii^(ND2)<^l ll^S) 

Jl, 7llolB<^l^ ^71 ^^(INS)7> ^^71 NMOS BSfl^l^Bl(N2)Sl ^7] 

m i^^(ND3)<^l <i^^^Jl. ^7] ^3:(INSB)7> <?3^^c|-. o^JloflAi, ^7] ^ 

^ ^JldNSB)^ ^7] ^^CINS)^ ^jL^lcf. a, ^7] NMOS H^^l^i^E-i-l-CNl. N2) 

^^-71 NMOS H^^1^E1(N3)31 ^.e^l^ofl o^^^cf. ^7] NMOS H^^liBl(N3)^ 4i 
^'a-(VSS)<Hl 'g^SlJL, 7ll<:»lH<>fl^ »ll 7]^ ^'a-(VREFl)ol <a^^i:f. 
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^7] ;*llolS)^(120)fe ^l<H^^-i-(VCTLl~VCTL6)<H] -§-^srH ^7] tfl-?- 

^^#(V0, V0B)S] eil'g-i-^ 7>^A]^xq.. o^yl^llA-l, >y-7l >il<H^J:l-(VCTLl-VCTL6)^ £ 
^is]^] ;«iHAi:£ ^>«7l«i)l s!\^ ^>^5^cf. >^7l >fl«H^S.(120)fe m ^ 

■f-S.=. ^^Sl^(121)Si}- ;*112 ^-f-fi= ^^:^S.(122)1- i^^cf. ^7] ^-§-3.= 
^^SlS.(121)fe NMOS B^^l^Bl-i-(N4~N6)# i^^>JL. ^7] ^2 "§-^3.^ ^^^1^(122)^ 
NMOS H^;^liEl-i-(N7~N9)# i^tb^f. ^7] NMOS H^^1:iiEi-i-(N4~N6)fil =e^l^-i-^ ^7] 
^11 ic=(NDl)oll ^^-i-^ ^7] ;tfl2 ii=-(ND2)<^1 -^7] NMOS H^^l^iE]!- 

(N4~N6)S] 7llol:ei:ofl^ ^y] ^lcH^:&l-(VCTLl~VCTL3)<=l 44 'a^^cf. ^7] NMOS B.^^] 
iEi-i-(N7~N9)fi1 Heljois.^ >S-7l m ic=(NDl)«Hl ^^SlJil, 'S'^l m i^S.(ND3)«^l 

"^l^^T^f. NMOS B^^l:iE-l#(N7~N9)^ TjjolHl-ollfe ^7] >^lol^«(VCTL4~VCTL6)o] 
44 -^7] NMOS H^4^Eil-(N4~N9)^ ^7] ;Hl^'tlJ:l-(VCTLl~VCTL6)<Hl -§-^^><^ 

44 ^ ^Sl7li4 ^ ^H^cf. £ 4<^1>H, ^7] ^^3.^ ^^s\S.a2l)2\- ^7] 

^^3.^ ^^5ls.(122)7> 44 7m NMOS H^4^El€-^ i^^Vfe- ^^S. S.^] 5)5^4. n. 

^7i ^11 ^^SLB. ^^S]^(i2i)5q- >^v7l ;*il2 ^-i--E-:B ^y^s\s.(i22M 44 
NMOS :^^;^i^E^o^ cf^c^^Mi ^ ^Cf. 

^7] ^]2 ^^71(102)^ ^7] m ^^7]il01)S.^B\ ^AlE)^ >^7l xfl-^ ^J:#(VO. 

VOB)^ ^"a- ell'il-^ wliil^rl-ji. ZL tilia ^o2l-«^l #^ ^:£(OUTS)« ^n^^. ^7l ;(112 
f^#7l(102)^ 4*J-i-(R4~R6)32)- NMOS H€4^Eil-(N10~N12)-i- i^^>^ #^7]^ 
€ 4^ SZ^. ^^71 4*J-(R4)^ ^^-71 tfl-^^<a-(VDD):Bl- ^l4 ii:£(ND4) ^}o]o]] <^^s\jl, ^7] 7.] 
*j-(R5)^ ^7] n]4 i^:E.(ND4)i4 ^7] NMOS H^4^E^(N10)^ S.5fl^ a]-o1o1] ^;a^cf. 
7] ^il)-(R6)^ ^7] ;«fl4 ii=(ND4)Sf i^:=.(ND5) ^}o]o\] <^^^^-, ^7] NMOS :i.^4^E-l 
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(NIO)S^ TllolEoi]^ ^7] ;^ll ^^71(101)^ ^7] %n >0^(VOB)7l- ^7V^J1, ^7] NMOS 

;^1^E-1(N11)21 TflojEoll^ ^7] ^#71(101)^ ^7] #^ ^^(V0)7l- 9l7}^^. ^. ^7] 

NMOS B^^l:^iE-l(Nll)Sl =211^^ ^7] ii=(ND5)oll ^^^iJl, ^^71 NMOS B^^j^El-i- 
(NIO. NlD^l iil-^ ^7] NMOS H^^l^Ei(N12)^ ^e?l^<^l ^^^cf. ^7] i^2=(ND5) 

s.^^] ^7] ^^ <tiJ:(ouTS)7> 

<34> ^7l NMOS B.^^]^B\m2)$] ^7] nej-^H ^<a-(VSS)<Hl ^^slJi, Tfl^^lB^lfe 

^12 7l§ ^'a-(VREF2)ol <a^^cf. c^7loflA^, ^7] 7]^ ^-a-CVREFD^l- ^7] :^]2 7]^ ^ 

<a-(vREF2)^ ^'U^ -M^sjTiH- ^-a-^^ ^ sx^. 

<35> 1=1-^0.^, £ 4 tfl^l £ 6b» ^JlsrH. ^7)9}. ^o] ^A^^ ^ ^Vj^oj] trj.= S^S. 

(lOO)S^ -^^^ ^^^nl-. £ 5fe- £ 4011 ^^7lS.-^El vfl^ ^3:l-(V0. 

2)-^* M-^^fl^ £ 6a ^ £. 6b^ £ 4<H1 £^1^ ;*fl2 ^^.7]S.^^ 

^ %^ ^^(OUTS)^ H^-olnJ^olc^-. 

<36> ^^-i, ^1-71 ^lolAi:^s.(vcTL4~VCTL6)<^l S.^ 91^]o]^5\jl ^7] ;^lcH^^l-(VCTLl~ 
VCTL3) ^ Sfe ^^17]- c^/flol^siji, ^47](110)o|l ^«(INS, 
INSB)<^1 ^^2)-(square wave) 7}-:^^7}. 
<37> o] nfl, ^V7] ;^lolAlj:s.(vcTL4~VCTL6)<^1 -§-^*H ^7] ^^3.^ ^^^S.(122)S) 

^7] NMOS H^;^1^Bl#(N7~N9)ol s.^ ^ ^^i^. a. ^7] >flcH<03:l-(VCTLl~VCTL3)o11 -§- 
^t}c^ ^7] NMOS B.qfl^l:iEl#(N4~N6) ^ 'i-^ ^^l7> ^ ^ ^4 'S'^l 

#^71(110)^ ^11 ic^(NDl)5J|- :^]2 }r.^m2)Kl^ ^o] #7V^<H, ;^12 i::^(ND2) 

^■^ti #^sl^ tfl-^ ^J:(V0B)21 Bll'ioi ^of^i^.. o] nfl. ;*fl3 i^^(ND3)5.^El %^s\ 
^^(VO)^ ^"a- ell^^ "a^^^VTll £ 5» ^Jl*>^, V0B1€- ^7] NMOS HsH 
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cf. IE, V0B2S!f V0B3€: ^7] NMOS H^^l^Ei-i:(N4~N6) ^ ^^l7> ^ °fl 

<38> £ 5<^lAi, >S-7l ifl-?- >0^(VO)^ ^"a- dl'iol ^;^b:>711 -H-^1S1JI, ^7] ifl^^ ^^(VOB) 

^ V0B1-»V0B2-^V0B32^ ^.^S ^<^>^<H1 nfe)- ^-f- je.^ ;5i«y.o^ ^A' 

^BB'^CC'S. ^oV^tq-. <^7loilAi, s.:^ >^7l tfl^ ^S(VO)sf ^7l ifl^ A] 

s(V0B)7> Ja^l-sl^ ^"y-^ ^^4. 

<39> O] ^, ;^)]2 ^3-71(102)^ ^7] ifl-f- Aij:s.(vo, V0B)<^1 ^^*><^ %^ ^^(OUTS)!" # 

^tlrt^. S. 6al- OUTSIT ^i-7l ^^7l(102)7> AA'^ ^-f- 3.^ ^-y- ^M-^ ^ 

^ VOBl)^ nfl, >8-7l ^12 ^^7l(102)5.-?-Ei ^s:<^lT=f. 

0UTS2^ ^7] m ^^71(102)71- BB'^e^ ^-f- S.B. ^<a- efl^^ xfl-^ ^SL^iVO, V0B2)* 



^, ^12 ^^7l(l02)S.^Ei ^^olcf. ^7] ^12 ^^71(102)71- 



-i- a.= eflt^ tfl^ ^Sl-(VO. V0B3)* nfl. ^7] :^]2 f'^7l(l02)^^El 

<40> :£ Q^6\]A] ^2). ^o], ^7] ;^12 f^^7l(102)<Hl -^-71 ^«(V0. 

V0B)2l ^-i- 2.= ell^ol ^o|.;gofl rtfef Ai^(ourS)sl a>o]^o1 ^s^^cf. ^, 

^7] %^ A1:£(0UTS1)S1 ^j-o] efl^ ^:^ofl >^7] #^ ^J:1-(0UTS2. 0UTS3)fii *>ol ellt 

n^sl-^i ^7l #^ ^^(0UTS2)^ e}ol;g <H1^1 (rising edge)7> ^^7] #^ a] 
J:(0UTS1)^ <^1^1 -S-Cf Tl ^l-^^tf. ojsl- -B-^1-*>711. -^7] %:^ a1^(0UTS3)s1 e^- 

<^l^i <H1^]7> >^7l #^ ^:£(0UTS2)^ 6\]^] jic]. t2 ^# ^l*^^^. 
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~-VCTL6) # ^^l7> tq4o]^£)^ :^o_s. 7l-^*>;^>. 

<42> o] nfl, .^1-71 ^H'a^-i-(VCTLl~VCTL3)«^l -§-^«><^ -^71 >fll ^-f-as. ^^^5.(121)51 
^7] NMOS S^;<l^El-i-(N4~N6)ol a-^ ^ ^7] ^1o1a1:^s.(vctL4~VCTL6)o11 -§- 

^^}<^ ^7] NMOS B€^l^til-(N7~N9) 'U^ ^fe ^^l7l- ^ ^S^cf. zl ^4 >^7l ^>-^ 
##7l(110)S] ;Hll i^:=(NDl)Ssf ;^13 ii:B(ND3)^S] ^5]^ ^o] ^7}^o] , ^7] m ic^(ND3) 

^7] vfl:^ ^:£(V0)S1 Efl^ol ^o>^4. ol i4l, .^71 ;»112 i^^(ND2)S.^ 

£1 ^7] ifl^ ^JKVOB)^ ^"a- ^d^t}7\] -B-^l^c}. :£ 5* ^Jl3:l-ia. VOl^ 

^^7] NMOS H€^l:^Ell:(N7~N9)c>l S.-^ € ^€ °11 ^13 i:.^(ND3)S--^Bi tfl^ 

M-H^-^^c]-. JE. V02S!i- V03^ ^7] NMOS B^^1iB]l-(N7~N9) ^ ^^l7> ^ 

«fl ^7] ;^13 i:.:^(ND3)^^El #^^1^ vfl-^ ai^s. uj-E^-vflcf. 
<43> £ 5ol]Ai, ^7l tfl^ ^^(VOB)^ ^Mo] <a^s:>7ll -Fh^l^^Jl, ^>7l vfl-f- ^S-iVO) 

^ eUt^^l V01-*V02^V03S1 ^o.^ ^<*>^<Hl 421- ^-f- S.-^ ^"y-^ eJl^:^ DD'-* 
EE'-^FF'S. ^c>>^4. ^, ^12 ^^71(102)^ ^7] tfl-?- ^:&1-(V0, VOB)«Hl -§-^«^H 
#^ ^^(OUTS)* #^t!:i=f. 6b# ^Jl^j-^. ^i-7l ;^12 #^7l(102)7> DD' $] ^-f- S.^ ^ 
'a- eflt* ^«(V01, VOB)* ufl. >a-7l ^12 #^7] (102)S.^Bl ^ 

Jl<>14. 0UTS2^ 'S-71 m ^^7l(102)7> EE'S] S.= ifl-^ ^J:-i-(V02, 

VOB)^ xq). ^7] ;^12 ##7)(102)S.-^Ei ^J^ojcf. 0UTS3^ ^7] #^7) 

(102)7> FF'sl ^f- a= ^<a- efl'i^ 1^-^ ^±^m3, VOB)* nfl , >^V7l ^ 

#7](102)S.^E1 ^:£<il4. 
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<44> £. 6b^]^^ ^2). :y-o], >^7l ;*112 ^^#7] (102)<H] ^^-71 vfl^f- >0s:l-(VO. 

V0B)3l ^-i- ^og. s^i^o] ^o>^o]l irj-sl- ^^(OUTS)S] -^E^ a}o]^o] ^Sj-^cf. ^, 

^^y] %n ^s.i(mSl)^ *H sll'i ^^ofl til^ll >^7l #^ ^:£l-(0UTS2. 0UTS3)s1 en^t 
T^^^^l ^^^^ ^:^(0UTS2)2l o]ly^l7> >a-7l #^ -jOj^COUTSl)^ ^ 

o]^ oil^l ^cf Tl ^^iTll ^i:^-. oji^ ^A>^>7jl, ^^ ^^(0UTS3)Sl 5fol;^i oil^]7l- 

<45> ^4 ;y-cl, ^ ^i^oj] 14s ^^^^QQo)^ S.:E. ^<a-fi1 ^Mo] 7]-^^ofl 

4el- #^ ^^(0UTS)5] :^E^ A>o]^^ ^^Al^cf. :z ;iu2)- ^7] #^ ^^(OUTS)^ -^^^o] 
<46> £ 7^ ^ ^^31 <a^^HH vfl«. ^vajj 3^s.(200)fil- ^2.21 ^^1^ 

<a^ol c-flolEi %^ 5^5.(300)1- M-Bfvfl^ «.^:£ol4. o^7lcHlAi. ^7] tfl-f-^^ ^^J^^ 
(200)^ DLL PLLS ^ ^c^-. S. 7o\]^^ ^S^>^V >^V7l ^^^^S^S. 

(200)7> DLLS. ^-f* <^1* -i-^ ^^*>7lS. ^cf. 

<47> s. 7* ^Jl*>^, >S-7l sis. (200)^ 7]-^ S] 5.(210). tH^^I ^S. 

(220), el-ts1^> ^1^5)5.(230), -^l^ ^#71(240), ^ ;^H^^ ^^^571(250)1- 5Lt^t!:C^-. ^ 
71 7>^ ^5.(210)fe- #S^A]^(CLOX)* A]:^ .^o> ^]<^^]^ :4i tfl^ # 

^^^(CLILINl)l- >a-7l »l3Jl ^5.(220)^ ^7l ;^lll vfl^ l-^>as(CLK^INl)* 

^1?^ ;^12 vfl-^ #^^J:(CLieiN2)# 

<48> ^7l e^l-5^^1- ;^l«a^ 5.(230)^ Dflas] ^ol^«.Ei ^-#£1^ ^o]B\{MU)7} CflolEi # 

^^5.(300)1- -i-Jil-s^H ^3E^1 Dll2.S^ ^^isl «q«.5. #^£)^cil &^^}7] ^ 

sfl ^7] c-flo]Ei #^215.(300)5+ -a->^l-t}- ^^S.^ ^^^^t:^. ^7l ^^^9} :^]<^ss\ 
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^(230)^ ^1-71 ;^12 tfl-f #^^^(CLieiN2)« ^^a^>Jl, ^lo1^s:-i-(VCTLl~VCTL6)ofl ^^t} 

<49> ^#71(240)^ ^7l 7l^ ^^(CLK_RE)S1- ^7] sq-^ >a:£(CLIL.EX) 

5.(210)^ ^1^ ^1^1- ;*fl<^t!-i=i-. 
<50> ^7] ^]<^^^ ^>^57l(250)^ ^^^^B] «a^'iQJ:(Dl£Al)oll -§-Ta-3rH 

^l«a^5.(230)«^l >a-7l ^1<>1^S1-(VCTL1~VCTL6)^ #^t}-cf. o^7loilA-1, ^7] 
^^371(250)^ ^^(fuse) s\S. MRS(mode register set)^' n=- 9X^. ^ 

7] ^S-fi}- ^71 MRS^ ^ 7]^^oM^^ ^1^* 7>:5l 7.}^^ olSfl^ ^ o;^ 

0.^5- ^^7] :^]o]^s. %^^j7l(250)^ ^ ^i^^ 

<5i> ^7] ^^m^ ^^^|2|^(200)^ ^7] sq-^ ^^(CLK_EX)S^ ^7] 7l§ 

Ai:^(CLK_IN2)* ^^tb'^f. 
<52> ^7] ^o]B] ^^ ^5.(300)^ fllolE-](DATA)l- ^^^l-:iL. ^7] ^s. 

(CLK_IN2)<H1 ^7]t}c^ ^^7] t^]o]B\(MTAm ^£^1 ^IS-^l ^^1^ -^7] cflo] 

#^^5.(300)fe tfl-^ #^2|S.(301)fi|- #^ :B5l-c>lBl(302)-i- i^^cf. 
<53> S. S-Sr S. 7^] S.^]^ ell-ein ^l'a^S.(230)# q-EiFi^^ £ 8^ # 

^7] ^^^9} 7]<^s\s.(230)^ m Hll-ein ^l'?l-¥-(231)sq- ^12 B^l-ej^ ^l*^^ 
(232)1- i^t!:4. -^7] ;*IU el#sl7> ^l<g-^(231)fe cflojEi #^ 
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^S(300)s^ LflY ^^^S.(301)^ -^^^ A]:^^ ^^^^jgcf. ^7] 

^l'?^-^(231)fe ^S.(220)S.-^Ei ^^s]^ ^12 ^^(CLieiN2)l- ^12 

^1^ -S-^ ^I^^It^ ^13 #§i >a:^(CLieiN3)sl- ^13 tfl-f- 

(CLK_IN3B)* 

^7] ^12 ell-elT'l- ;^1<?^^(232)^ c^lojEi #^2]^(300)2^ %^ ^e^-o] (302)51- 
o.^ -S^^tl: ^1^ ^1^^ ^^^€1^. ^71 ^12 ^^^f} ^l<a-^(232)^ ^>7l ^13 

^fl^ Ai3:(CLieiN3)fif tiV^€ ^13 tfl^ 'y^(CLK_IN3B)l- ^^«^>ul ^IcH^SLl- 
(VCTL1~VCTL6)<^1 -§-^*H 7]$ ^S(CLOE)l- ^7] ^12 e^l-el^V ^^1^^ 

(232)^ ^11 ^^■7]ml)S^ ^12 #^7l(262)# i^tb^f. 

;Hll #^71(261)^ >S-7l >)13 ^S(CLK_IN3)5q- ^7] aV^^ m # 

^ <tl:^(CLK_IN3B)l- ^^*]-Jl,,^7l ;H]o1^^1-(VCTLl~VCTL6)<^l ^^*V<^ 
^<a- ifl-^ ^^-i-(VO, VOB)-a- #^^Vt:f. <^7loilA-l, ^7] vfl-f- ^^*(V0, VOB) 

Si ^-i- ^<3- isllt^ >a-7l >fl<H^3:#(VCTLl~VCTL6)<Hl 7>^^cf. >a-7l ^^7] 

(261)^ ^ ^^1^^ JE 4<>11 iEA]^ ^s.7i(ioi)s>}. -^^*>^ 

^1-71 m ^#7] (262)^ ^7] ifl-f- ^Jl-i-CVO. VOB)ofl ^7] 7]^ 1-^ A]^ 

(CLK_RE)# #^t!-^-. ^#71(262)^ ^7] tfl^ ai^s.(vo, vOB)^ ^'S' 

Ell^ol 7>^^ t41 ^71 71^ #ej ^^(CLOE)Sl Aj-o]^^ ^s^AlT^l #^t!-xi|.. ^7] 

##71(262)^ ^ ^^1^<?1 -^^ £ 4<^1 ;^12 #^7](102)i4 o.^ ^ 
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<57> t:f^o.s. £ 7 ^ £. 8* . ^7]^ ^o] ::p.>^^^ xfl«- ^S.i200)S] 

<58> ^7^^ ^#71(240)^ ^^(CLK_£X)i4 ^^(CLKJIE)^ ^^^> 

1- ^#*>Jl. :j. ^m- ^4<=H1 nq-el- 7]-^ ^1<?1 S]S.(210)2l a]:^^ ^lolt!:^. -^-71 7}^ 

S]s(210)7> fi]-^ #i^^:^(CLieEX)» ^^n<=^ m ^1^ ^]^^l7lJi. ZL 
€ #S^Al:^(CLOX)l- m #g^^:£(CLK_INl)S.Ai ^7] iH^^^(220)fe 

^^71 ;^ll xfl-^ #ei>a^(CLieiNl)l- ^^-M^]^, ^7] ;«lll ^Ji\^ #e^^:^(CLILINl)* 

^12 vfl-^ 1-^^S(CLK_IN2)S.A^ 
<59> o] 4:, 4I-7I ^^^^} ^l<a 5) 3.(230)^ ;«]12 vfl-f l-i^^:£(CLK_IN2)» ^l^^l^H ^ 

7l 7]§ ^s:(CLK_RE)» #^^1:^. <^7loflA^, >a-7] ^^^9} ;^l^^S-(230)fe ^S.^ 3. 

dlol E-DATA) 71- c-llolE-1 #^51^(300)* -f-arH ^^S. ^e)^ 
■^•y: -^7] ^12 ^fl-^ #e^^S(CLIC_IN2)# <^1» # 1=1 ^^^-fl*] ^'^^V^. -^-71 

5ll-Bl7> ;^lo^^S(230)Sl ;«fll B^#el7> ;^lo^-?-(231)^ ^^-71 tfl-^ #SjAiJ:(CLieiN2)# ^] 
2 A]^ ^o> Tcjo^A]^ tfl-^ ^s:(CLK_IN3)iq- «>^^ ;^13 vfl-^ 
(CLK_IN3B)1- 

<60> ^V7] s^#el^> ^1^5lS.(230)^ ^12 ^^^f} ^1<?1^(232)^ ^7] 43 tfl-^ ^s. 
(CLILIN3)2l- ^7] w>^^ m -yjaCCLieiNSB)!- -^^^*>J1 ^7] 7]^ aI:^ 

(CLK_RE)# 

<6i> 42 vfl-^ #^ ^^(CLieiN2)sl ilS.^^ S^Brl-7l '^-7] ;^1<H^:£ 

^^571(250)7]- >a-7l >llolAl^#(vCTLl-VCTL6)^ <^1* . ^7] ;H]2 ifl^ ^ 

:£(CLieiN2)Sl ^>^ol ;^lo^£|<Ho> ^1-^ >jj.7] ;tilolAi3: ^^^571(250)^ »H-tl«(VCTLl 
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~VCTL3) # "^-^ ^^11- cl^-ll<^]l:^l^]Jl. ^l<H^s:l-(VCTL4~VCTL6)* S.^ 
^cf. ^ S. 5<^l^i BB' CCS. £^1^ ^3]- :y-ol, ^y] ;^]2 ^^^f} ^l<a^(232)2] 

^11 ^^■7]i261)S.^^] vfl-^ ^«(V0, VOB)^ 2.^ eflto] ^o>^cf. SE. 

, ^7] A]2 ^^^^\ -¥-(232)51 >tfl2 #^71(262)^ >^7l tfl-^ ^^-i-CVO. V0B)<^1 ^^s:>c^ 



, £ 6a<Hl -£^1^ #^ ^:&(0UTS2 2.^ 0UTS3)S!l- -B->^>^>711 ^-f ell^ ^^o|l ^V^l efl 



^^ol -^cfl^^ :^E1 A>ol§^ ^7] 7l§ #1^ -tl^&CCLOE)!- #^^^1-. ^^^^ 

<62> >^i-7l ^#71(240)^ A>oli-ol >^V7l 7]^ ^^(CLlLRE)sq- ^1-71 

7>^Ai?i >^7l 7>^ ;^l<?i ^^(210)^ A]^^ ;^l<Ht!-t^. ^, ^7] ^^J^s. 

(200)^ ^11 ^'^^i:]-. 

<63> ^cflS., ^>7l ^12 vfl^ ^^(CLieiN2)^ ^-^o] ^xg-7^;^o> :^o_^ ^V^l ^^o^ 

^Jl ^^,871(250)^ ^lo1^J:l-(VCTL4~VCTL6) ^ SE^ ^^l* c1 >iil o] ^a] 7] Jl , ;;*)Ha1^ 
1:(VCTL1~VCTL3)^ S.^ <>\<^]o]^^]t\^ . ZL ^ S^fl^i EE' IEa]^ ^jif 

^<=1. A]2 5l#sl7> ^1<?^^(232)S] ^11 ^^7l(261)S.-^Bl #^S1^ vfl-^ ^«(V0. 

V0B)S1 3.^ ^oj- sljiio] ^o>^cf. S£, ^7] ?\]2 ell-el7l- :^l^-^(232)^ ;«fl2 ^^7] 

(262)^ ^7l ifl^ ^J:#(VO, V0B)<H1 -§-^*l-<^. £ eb*^! S.^]^ %^ ^s:(0UTS2 Sfe 0UTS3) 

7l 7]^ ^^(CLKJ?E)» rtj-s^-A^ ^7l 7l§ #ei ^:£(CLieRE)^ ^^^o^-^l SJ:^7] 

^1^ -g-^t!- Sl2)-7> <a<H^cf. 
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4 

<64> ^7] ^#71(240)^ A>ol§ol ^7] 7]^ ^^(CLKJ?E)sl- ^7] 9] 

^ ^^(CLK_EX)^ ^#^>^. n ^# ^^^] ^7] m ^]^-^ cf^l 

7]-^>«l?l -^-71 7>^ ^S.(210)Sl Al:?>^ ;*ll^t!:i=1-. <>] ^, >^7l 

(200)^ ^1) 

<65> <:^7lofl^i, ^7] ^#7l(240)fe ^7] ^^(CLOX)^^ "^M 7l§ #1^ A] 

S(CLieRE)fi1 ^^]^ ofl^l 1-^ "^l:^!^^ tiliil^H ^-S-^V* ^#*>^S.. 71$ 

<66> ^71 ^#71(240)^ Al-Ol^o^ ^s[6\] o^sfl B^-o]^! oflx] ^fe ofl^] 

7]- ;^l<^5]7li4 ^"drT^^ 7l$ ^^(CLK_RE)^ ^7] aIj^ 

<67> ^2). ^o], -g. ^T^oi] ei^B^^i- 1421- # 

<68> ^ ^V^oj) itj-s ^v^^ 2,^^ 5ll-El7> ^l^SlS-Ofl filSfl ^>a- iLS-^^ aL7ln> 

^ ^I^^TlM- Sir^Tl^il 7l$ ^J:«^l 7l3:*V^ ^fl^ 

^^mB-S., Sl^^^ ^ 9X^. a, ^ ^^o\] M:^ 

^S.^ #^ ^^21 ^ = >^l^^S.«MlAi :e.>S-*>JE.S.. 

?Bj^^1e15j)- 2)^1- ^wi^ ^^71- aicf. 

<69> ^ ^1^^ S^ofl iA]^ ^Ajc^l^ ^JIS. ^'^Sl^O.ul- <mAl2^0l ^6\] ^S^i}x^, 
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*>cffe ^ojc^.. it)-el-Ai. ^ ^v^o^ 7l#^ iJ: '^^fe ■i-^^^'g 

<72> ^ ^Vtgol] ttj.^ ifl-^ ^S-fe ^^^n ^l^SlS-OllAi xfl«. #1^ AlJ:^ 

SL^^-^ Vi]3\s\S.^] f^S^X\B\9\. ^^V ^>^^ 2^^^ ^^7]. 

Sicf. ^ ^^<^] sisfe- ell-el^> ^l<a2ls.ofl s^gfl tfl-^ ai^^s^ 
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11 

^^71 1^-^ <J0J:1-^ efl^l-^ aliil*>:ii. zi alii ^s[6\] tj^^ ^^ a]^^ ^^^]. 
2] 

xioj. efl^oi ^S.. 
[^^^*c^ 3] 

^ll*J-«^l ^7] ^11 ^^7l^, 

-^ojii:^ #^^1-^ ^^y]; ^ 

^<a- Eii^# ^^Ai^ife ^-f-jE-jE. ^^1^5. ^s.. 
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[^^*^ 41 

^l3*J-ol] ^c>1^i. 

m hLE.^ ^7] ^12 iiS. A>olo^ ;;5l«J.o^ 37]^ ^^S-B. ^^^S.; ^ 

^ ^^^s. ^5.. 

^1^^ *m 
61 
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^7] m ^1<H^^#<^1 ^<^1°ll-€ n ^7] 4^31 ^11 NMOS B^^l:±:Bl#ol ^ ^E|ZL, 

^71 ;*)]2 «?l«ifloiM.^ nfl >^7l ^^s^ >ii2 NMOS msH^l:^iE.-l-i-«^l ^ ^s):n., 

eM^l ^4i*>Jl, ^ -$. = 5]^ -^71 ;*112 NMOS B^^l^E^^s] ^7} ^7}^ trfl ^7] ^1 tfl^ 
^^fil ^<a- sfl^o] ^:iis>^ ^^1-2.^ 

[^^iJ- 71 

^^7] ^12 #^7l^ ^1-71 ^12 vfl-^ ^Jl^ ^d-a- ^^V<^1 

-f efl'i >a-tfl^-2-S A>ol^^ ^7] %^ ^Jil- #^*>J1, >S-7l 

^S.^ Efl'iol S-f eflt ^^o] t}o] Bil^g >^cfla^ o.^ 
:^E] A).ol§^ ^7] #^ A]^^ ^^1-^^ 
81 

^1^ #^ ^Sl- ^^*>Jl, 'S-71 ^^5^ 7l^ #ej 
^11 s^#ein ^1^-^; ^ 
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^'^-^H 7l§ #^ Al^o^ --El A>ol^^ ^12 ^^^9} 7]c^^% ^Wl^>^ 

9] 

^l-ofl ■§-^3^><:»i 'S-^l ;«fl2 7]<^ S.^ efl^# ^11 ^^7l; 

>^ 

^7] ;^12 #^ ^^1-^ efl'i-i-* Hlil3:>Jl, H M]M ^iJfoll 7l^ 

#^ #^*>J1, ^7] ;*fl2 7.]<^ ^SL^^ ^-i- S-JE. Bll'iol nfl, ^7] 

7le ^^51 AH^o. ^;gAl5'l^ ;H12 ^^7l* ^H]*!-^ 

[^^^J- 10] 

m^^^] 9X^^^. ^7] m ^#7i^, 
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[^^^J- 111 

^llO^J-'^l 9X^^^. 

^12 h^B.^ ^7] ;^13 ^>olS^ xi^J-o] 3.7]^ ^^^l^l^ ;ill2 ^^S.^ ^^s^S.* ^^]^} 
121 

N 
I 

^7] ;Hli ^7] ;^ll -^*>sl oj:c].oii ^efl<y2). ^^7} <^^s\jl, 

7]]o]^6\] ^7] ;^12 ;(|l<H^J:#ol 4^o^ ;t|l2 NMOS B^^l^E^l"* i^«>fe ^ 

[^^«^ 131 
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^7] ^]<^ ^J:*^ ^11 #^ <lS.s^ ^7] ;Hll ^s.^ :^]2 

^7] m ^H^3:l-<il ^<Hlo]l-^ nfl NMOS B^^liiiBi-i-ol ^ ^S]J1, 

>a-7l o]c\]o]M.^ nfl >S-7l ;«}12 NMOS H^Sfi^l^Bl-i-ol ^ ^SlJi, 

^ -2.5.51^ >^7l ;Hll NMOS H^^l^Ei-tS] ^7} #7>^ afl >^7l m ^^Sl 

efl^to] ^ ^HS)^ ^1-7] /5]12 NMOS ^7} ^7}^ ofl ^7l ;H12 

14] 

-f T^^V -S-Cf >^lfl^ A>ol§^ >^7l 7l$ #^*>J1. 

71 ^11 #^ ^^2] ^<a- ell lie] ^-f ellt ^^<^1 *H n^Kl M.^ ^^^^ 

S. ^El A>olg^ ^V- .^V7l 7l^ Al^l- #^^1-^ ^^^S t}^ l^-¥-#^ 

^Jsj^sl El#em ^l«asi^. 
151 

^sil- ^-tl^l-Ji, ^1-71 51^ #^ Ai^si v|i^<Hl>H 7l§ #ej 

^7] iq-^ l-e^ A]^ ^ov >^lo^Al7!i #^€rl-fe 7}^ ^]<^^S.; 

^l'^^ ^7l ^^1- ^s.Ai7!l -^7] ifl^ ^s-M: ^n^}^ 
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^7) ifl^ >^]2 Ai^f ^o> ^l^lAiTt^ >a-7l 7l§ #^ A]^!- #^*>:ii, 

^l^^^l--^! -§-^*H ^E] AH#* ^^^1^1^ el#el^V ^l^sl^; 

^7] 521-^ ^^ofl cfl^ >a-7l tfl-^ AlJlS^ iH-^ ^<H1 ttl-eF >^7l >flcHAl 

^A|*>^ ^HcH^iJi ^>^^7l; ^ 
>a-7l ^s.^ ^7] 7l§ ^^^V* ^#^1-^, ^ icj-el- 

*>fe 1-^5 ^s.. 

I^^*^ 16] 

^li5-sj-«^l ^<HAi, ^7] ^1^51^^, 

vflY #^ ^13 A]^> ^jo^Ai^ ^11 ;^io^ 

^7] ^1^ #^ -g-'a-^l-c*^ ^7l 7]$ #^e>^, ^^71 ;^1<H^3: 

-§-^3:H ^^7l 7l^ Aijg^o^ -El AH^^ ^^^1^1^ ^12 ell-B]7|- ^ti] 
^>fe ^^^S. ^^>i§ ^S.. 
17] 

^7] m ^1^ ^JlM -§-^*H ^12 ^1^ ^7l ^]o]><] 

^S'^l -§-^*V<^ ^71 ;^12 ^1°^ ^^i- s.= Eflit^ >lll #^7); 

13,1 
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2)5-. 

l^^^J- 181 

si SI- 5.^*>Ji, ^^71 ;«ili 'tlsi-i-^ ^'a- sfl'i-i-^ «liii«>ji. ZL tiiia 

^V7l ^^1- ^^ofl <^^s\jL, ^7] ;^l<H'il^l-<^l -g-^^l-o^ ^1-71 ^12 ^]<=^ ^s. 
£^ :5i«a- eflii^ ^#2.:^ ^h1§>^ ^^^S. ^ 

191 

^7] ;^li -^*H1 ^7] ^11 ^1<H^^1-«H1 -t-^^H ^7l 

i^^fil- >a-7l h^^ Afoifi] ^-i^j-o^ 37]^ ^^Ai^l^ ;^ll ^-f-a.^. ^^^S; 
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^ ^^-^s ^s.. 

[^^^ 20] 
~^ — > 

7llolH<Hl -^7] :^]o]>i]s.^o] -a^i]^ 4^3^ NMOS H^^liEi*^ ith^V^ ^ 
^^S. vfl-^ sHiS.. 

I^^^J- 21] 

^7] ;H12 Ai^-i-^ ;Hll W:^ ^12 

^71 >lll oloflo]^^ nfl >y-7l 4^o^ NMOS HSH^l^E-i-i-ol ^ 

^12 ^oflo]^^ nfl ^y] 4^o^ ;^l2 NMOS SSE^l :iE] -i-o] ^ ^3£]jl, 

€ '^■71 ;<lll NMOS B.Sfi4:iEi-i-sl ^71- #7>^ nfl ^7] :^]2 ;5i<a- 

i]M<^] 44i*>:il, ^ ^7l ;H12 NMOS B^^^^l"^ t=7> ^7>^ -^7] y(\]2 
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